Differentiation of primary and secondary fibroblasts in cell culture systems.
As a function of the advancing development of Valo chicken, C3H mice, BN rats, and man in the embryonic, juvenile, adolescent, and senescent phases, stem cells and fibroblasts in the connective tissues of skin and lung differentiate along an 11-stage differentiation sequence in five compartments of the fibroblast stem cell system, when studied in primary ex vivo-in vitro systems. In the fibroblast stem cell system, three stem cells develop in the stem cell compartment along the cell lineage S1-S2-S3, three mitotic fibroblasts (MF) differentiate along the sequence MF I-MF II-MF III in the fibroblast progenitor compartment, three postmitotic fibroblasts (PMF) proceed in the fibroblast maturing compartment along the row PMF IV-PMF V-PMF VI. PMF VI is the terminally differentiated end cell of the fibroblast stem cell system. After a species- and tissue-specific period of high metabolic activity, PMF VI either dies as PMF VIIa in the fibroblast apoptosis compartment or transforms as PMF VIIb in the fibroblast transforming compartment. The reiterated appearance of the 11 cell types in primary stem cell and fibroblast populations and the reiterated age-related changes in the cell type composition of the primary stem cell and fibroblast populations make it very likely that stem cell, mitotic and postmitotic fibroblast equivalents exist in vivo and that age-related changes of the frequencies of the stem cell and fibroblast equivalents result from the progressing differentiation of stem cell, mitotic, and postmitotic fibroblast equivalents along the 11 stage differentiation sequence in the fibroblast equivalent stem cell system in vivo. Secondary fibroblast populations derived from connective tissue of prenatal and postnatal skin of Valo chicken, C3H mice, BN rats, and man, including the normal embryonic human lung fibroblast cell line WI38, were also found to develop along a terminal stem cell sequence. Thus, secondary fibroblast populations in vitro constitute a representative material for studies of general and special issues of cell biology, such as terminal differentiation, aging, apoptosis, and transformation, as long as stem cell system-specific concepts and methods are employed in such investigations.